A Comparison of Test Scores Before and After the Introduction of the New Math Program by Leggitt, Orren Clement
Eastern Illinois University
The Keep
Masters Theses Student Theses & Publications
1968
A Comparison of Test Scores Before and After the
Introduction of the New Math Program
Orren Clement Leggitt
Eastern Illinois University
This research is a product of the graduate program in Educational Psychology and Guidance at Eastern Illinois
University. Find out more about the program.
This is brought to you for free and open access by the Student Theses & Publications at The Keep. It has been accepted for inclusion in Masters Theses
by an authorized administrator of The Keep. For more information, please contact tabruns@eiu.edu.
Recommended Citation
Leggitt, Orren Clement, "A Comparison of Test Scores Before and After the Introduction of the New Math Program" (1968). Masters
Theses. 4140.
https://thekeep.eiu.edu/theses/4140
PAPER CERTIFICATE #3 
To: Graduate Degree Candidates who have written formal 
theses. 
Subject: Permission to reproduce theses. 
The University Library is receiving a number of requests from 
other institutions asking permission to reproduce dissertations 
for inclusion in their library holdings. Although no copyright 
laws are involved, we feel that professional courtesy demands 
that permission be obtained from the author before we allow 
theses to be copied. 
Please sign one of the following statements. 
Booth Library of Eastern Illinois University has my permission 
to lend my thesis to a reputable college or university for the 
purpose of copying it for inclusion in that institution's library or 
research holdings. 
Date 
I respectfully request Booth Library of Eastern Illinois University 
not allow my thesis be reproduced because ������������
Date Author 
/l818b1-C57XL5135>C2/ 
A COMPARISON OP TEST SCORES BEFORE AND APTER 
THE INTRODUCTION OF THE NEY MATH PROGRAM 
(TITLE) 
BY 
ORREN CLEMENT LEGGITT 
THESIS 
SUBMITIED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 
MASTER 0"8 SCIENCE IN EDUCATION 
IN THE GRADUATE SCHOOL, EASTERN ILLINOIS UNIVERSITY 
CHARLESTON, ILLINOIS 
I HEREBY RECOMMEND THIS THESIS BE ACCEPTED AS FULFILLING 
THIS PART OF THE GRADUATE DEGREE CITED ABOVE 
7-2 5 f � 
DATE ADVISER 
DATE DEPARTMENT HEAD 
ACKNO\JLEDGEMENT 
The writer w1she8 to thank Dr. w. J. Crane, 
1113 adviser, for his consideration and suggestions in 
writing this paper. 
The writer also wishes to thank especially 
his wite, Marylan, tor her patience and cooperation 
giYen during the writing of this paper. 
T'ABLE OF CONTENTS 
ACKNO\.JLEDGEMSNT 
Chapter 
I. 
II. 
III. 
STATE�T OF THE PROBLEM 
PROCEDURES 
FINDINGS AND CONCLUSION 
Bibliography 
Appendix · 
iii 
1 
9 
12 
21 
22 
CHAPTER I 
STATEMENT OF TlfE PROBLEM 
Introduction 
Since the introduction of new mathematics 
programs a few years ago the question has arisen as 
to the reliability of results of achievement tests. 
Since many achievement tests were made and based on 
conventional mathematics many mathematicians felt 
they were not as reliable when given to students who 
have had new math. 
In a related study, Ann D. Hungermannl 
compared mathematics programs of sixth grade pupils in 
both contemporary and conventional mathematics. She 
asked the following questions "Will pupils studying 
contemporary mathematics maintain achievement in 
conventional arithmetic, particularly computational 
skills, comparable to that of pupils studying conven­
tional arithmet1e? "2 
1.Ann D. Hungermann, ''Achievement and Attitude 
of Sixth Grade Pupils in Conventional and Contemporary 
Mathematics Programs , "The Arithmetic Teache�, XIV, No.l 
(January, 196?), PP• ,o;;39. 
2 Ibid., P• ,30. 
l 
2 
The study concluded that they did not maintain comparable 
computational skills and, presumably, other pupils 
in the future would not either unless the program was 
modified.3 
There are many views as to what old math is. 
Donavan Johnson stated that satisfactory achievement 
in old math is "rote memorization of rules, shortcuts, 
and mechanical manipulation in computation."4 John L. 
Marks made the following statement regarding the 
revolution or mathematics in our schools today. "Most 
of us are aware of practices that we wish to get rid or 
in our elementary schools. Some of them are rote learn­
ing of rules, excessive drill on nonunderstood procedures, 
ability to compute but inability to apply and inability 
to relate known facts and reasons to new content.115 
The method of instruction is dif !erent in the 
new mathematics and old mathemactics programs. Math 
teacher John R. Clark gave the following description 
regarding teaching old mathematicsr "teaohing relied 
largely upon telling, explaining and obtaining pupil 
acceptance of conaepts and computation procedures. 
4Ibid., P• 38. 
Donavan A. Johnson, "Next Steps in School 
Mathematica , "!he �itbmet1c Teacher, XIV, No. 3 (March,1�67J, p. 1 • 
John L. Marks, "'l'he Uneven Progress or the 
Revolution in Elementary School Mathematics " 1'he 
Arithmetic Teacher, I No. 8, (December,1963�, P:-474. 
3 
Learning waG too often rote in nature. Computational 
procedures were arbitrary statements or rules, with 
little concern for their rationale. Learners had little 
guidance in dincovcring, in generalizing, and in making 
and testing hypotheses.116 
Sister Mary Petronia stated that the "traditional 
program is not sufficient to train persons for our 
rapidly changine; space age."? She agreed with others that 
old mathematics is a set of arbitrary rules and memori­
zation of facts. 
The new mathematics programs are not designed 
to disregard old mathematics programs. Rather they are 
designed to improve the program and improve the under­
standing of the students studying mathematics. Jobnson8 
says we still need skills and a storehou se of !acts in 
new mathematics, but, the emphasis is on computation 
with underst::mding. Petronia stated "modern progrl:JJils 
regard math as a system of thinking rather than a set of 
arbitrury rules, as a system better learned by under­
standing of structure and principles than by mere 
9 The method of presentation memorization of facts." 
is what has been changed. The new mathematics considers 
6John R. Clark,11Perspective in Programs of 
Instruction in ..'.:lementary Mathematics, "The Arithmetic 
Teacher , XII, No. 8 (December,1965) p. 60b. 7Sist e r Mary �etronia, "A Letter to Parents 
About the New f'iatheroatics, " The Arithemtic Teacher. 
XIII No. 5 (Cctobe2,196•:)), p. 468. 
8Johnson, op. cit . , p. 185. 
9retronia, op. cit. pp. 468-9. 
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the theory of operation rather than the computational 
skills as learning in arithmetic and, because of the 
explanations involved, more reading is required in new 
math programs and less time is devoted to rote drilling. 
The old mathematics is basically arithmetic 
which is the four processes of addition, subtraction, 
multiplication and division. The method of instruation 
used to teach old math is explaining the steps involved 
in th� process to gain acceptance by the pupils and 
then give a lot of problems for drill. The expected 
result in a program such as this is computational skill 
with little understanding of the reasons and rationale 
for performing the individual steps of the operations. 
The student is expected to do because it is this way 
rather than do beet use there 1s a logical reason for 
doiug. 
Because the old mathematics provided no 
logical reasons to students for performing operations 
the new mathematics was developed. As st�ted be!ore 
much of the new �athematics is not really new, but is 
old mathematics taught with a new and different 
approach. The new mathematics includes the old math­
ematics, with terms and reasons for performing the 
5 
operations performed• plus an accelerated program 
of learning much material earlier than before. It is 
hoped students will understand mathematics better by 
introducing such unifying concepts and operational 
properties as sets. closure, commutativity, associa­
tivity, distributivity, inverse operations, and identity 
elements for operations. These concepts are used to 
introduce new mathematical ideas and to explain the old 
ideas. The new mathematics deals more with explana­
tions and concepts than with computational drill. 
The following specific points will be evalu­
ated in this study. 
(l) Scores on arithmetic computation before 
and after the new math program . 
(2) Scores on arithmetic problem solving 
be!ore and after tha new math program. 
(3) A composite score or all parts of 
·Metropolitan Achievement Test before 
and after the new math program. 
Definitions of Study 
The following terms are defined as to their 
uses in this stud.y of test results. 
The term sixth grade score refers to the score 
6 
made on the Metropolitan .Achievement Test by an eighth 
grade student of 1967 when he was in the sixth grade. 
The term seventh grade score refers to the score 
made on the Metropolitan Achievement Test by an eighth 
grade student of 1967 when he was in the seventh grade. 
The term eighth grade score refers to the score 
made on the Metropolitan Achievement Test by an eighth 
grade student of 1967 when he was in the eighth grade. 
The term Metropolitan Achievement Test refers 
I 
to the Metropolitan Achievement Test published by 
Harcourt, Brace and world. The intermediate battery 
was used in the seventh and eighth grades. 
The term old math refers to the Winston Arith-
metic series copyright 1956. 
The term new math refers to the Laidlaw Math-
ematics series copyright 1965. 
The term grade eguivalent refers to scores which 
indicate the grade placement of pupils for whom the 
given score is the average or norm. 
The term Oblons Elementary School ref era to the 
elementary school of t')rades K-8 in Oblong, Illinois. 
The school has approximately 540 pupils and has two 
sections of each class. 
Need for the Study 
The study is needed to cletermine how the 
7 
Metropolitan Achievement Test scores compare as a result 
of introducing the new math program. This study should 
aid the math department at Oblong Elementary School 
in determining if the new math program is accomplish­
ing the desired results o! a better understanding of 
mathematics. It should also add to the general compar­
ative material relating to the two types of proBrams. 
Few studies of this kind were found for 
comparison. It is desired in this study to find out 
how computational skills scores will compare with problem 
�olving and concepts scores on the Metropolitan 
Achievement 'l'est. After the introduction of new math 
it is felt that computation scores will decrease because 
of lack o.f computation drill in the new mathematics 
program.  �>ince the method of instruction has been 
changed from old math-explanation of steps and then do 
it this way - to new math - explanation of steps with 
logical reasons of why the steps are followed - it 
would seem that results on the achievement test would 
also change. 
A before and after testing would be expected 
to give the desired results since the first test scores 
would be based on achievement in the old math program 
and the second and third test scores would be based on 
8 
achievement in the new math program. Scores were 
obtained for two years in the new math program to help 
determine if there is a:ny great change from one year to 
the next on the test using the same math program. 
In an interview, Mr. Walter Shulaw,10mathem�tics 
instructor at Oblong Elementary School, stated he felt 
there "would be less increase in the computation scores" 
as a result of the new math program. 
10rnterview with Walter Shulaw, Mathematics 
Instructor, Oblong Elementary School. December 5, 1967. 
CHiJ?TER II 
FROCEDURBS 
The purpose of the study is to investigate the 
relationship that exists between test scores on the 
Metropolitan Achievement Test before and after the intro­
duction of the new mathematics program. 
Since the study is to compare scores in math­
ematics it was limited to the computational score. the 
problem solving and concept score. and an average score 
of the complete test battery . 
The information was gathered for the eighth 
grade class of 196?. This class was chosen because it 
was the first class to study the new mathematics program 
in the seventh grade and study the old mathematics pro­
gram in the sixth grade. The data were grouped as follows: 
).. Sixth grade graclo equivalents 
2 .  Seventh grade grade equivalents 
3. Eighth grade grade equivalents 
The following grade equivalents were obtained 
from the Class Record or the Metropolitan Achievement Test. 
1. Computational grade equivalent 
2. Problem solving and concepts grade equivalent 
9 
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3. Composite grade equivalent 
When the data described above has been gathered, 
it was discovered that the grade equivalents of a 
number of students were not usable either because they 
had recently transferred to the Oblong Elementary School 
or because so�e grade equivalents were incomplete. 
In case of transfer students. no grade equivalents 
were used from students who had transferred to Oblong 
Elementary School after the end of the fifth grade. This 
was a dividing point because the complete scores were 
needed. It was found that some records of Metropolitan 
scores were incomplete. They were eliminated !rom 
consideration. The total. n\lllber of students in the eighth 
grade class o! 1967 was sixty. or this total, fifty-
four grade equivalents were used and six eliminated for 
reasons stated above. 
The tests were given by the homeroom teachers 
at Oblong Elementary School. The class was divided into 
two sections, A and B. Marian Stuckey administered the 
test to A section and the ·writer to B aection in the 
sixth grade on April 2811965· The writer administered 
the test to the A section and Carl Tidwell to the B 
section in the seventh grade on April 28,1966. Walter 
Shulaw administered the test to the A section and Kay Young 
ll 
to the B section in the eighth grade on April 25,196?. 
The grade placements at the time the tests were given 
were 6.8, 7.8, and 8.8 for grades six, seven, and eight 
respectively. The test is designed to be given in five 
sittings on d11'terent days, but in all eases was given 
in two sittings 1n one day. The test was given in this 
manner because o! the policy of the administration of' 
the school. 
The two sections had been taught by individual 
classroom teachers in grades one through five. When the 
pupils entered the departmental classes at grade six 
they all had the same math teacher through the eighth 
grade. �he teacher stated that both grades of each 
section were taught in the same way. 
The statistics obtained were the Pearson-
product Moment correlation and Chi-square. �he Pearson­
product Moment correlation was used since, according to 
Lacey1�·1t "takes into account each individual score 
exactly as it stands.11 Chi-square was obtained to 
determine the probability of the results happening the 
way they did rather than pure chance. 
11011ver L. Lacey, Statistical Methods in 
Experimentation (New York; The MacMillan Company, 
( 19 5 3) • p. 159. 
CHAP:rER III 
FINDINGS AND SlJMJ".Ji HY 
The mean scores for all tests in sixth grade 
were above 6. 8 the grade placement at time o! testing, 
with the lowest being 7.03 for computation, 7.04 for 
problem solving and concepts and the highest being 7.64 
for the composite test score. Both math scores were .2 
ot a grade equivalent above the expected score based on 
the norms of the test. 
Atter the first year of new math the compu­
tation score showed the lowest increase of .41 grade 
equivalent. The problem solving and concepts score 
showed an increase of .75 grade equivalent and the 
composite score an increase of .87 grade equivalent. 
The low increase in computation could be due to lack 
ot computational drill in new math which the students 
had had in old math. 
During the second year of the new math program 
the computation score showed an increase of .86 grade 
equivalent compared to 1.0 for problem solving and 
concepts and .53 for the composite score. This seems 
12 
13 
to indicate that during the second year of new math 
the students did recover some of the computation skills 
that were lost during the first year of new math. 
The grade equivalents on the achievement test 
would be expected to go up each year. All of the scores 
considered did increase but the computation score (+.41) 
showed much less increase than did problem solving and 
concepts (+.75) and the composite score (+.87).. The 
low increase in computation is probably due to the lack 
of computational skills in the new math program� Although 
the problem solving and concepts score is not much 
lower than the composite score, and lowness could be due 
to lack of willingness of the students to read the 
increased reuding material which is in the new math 
program. 
The above information is represented in Graph I. 
A strong positive correlation between scores on 
the same test would normally be expected for any group. 
This observation seems to be well supported in the data 
obtained for this class. 
The correlation coefficients obtained when 
comparing the sixth grade scores to the seventh grade 
scores and the seventh grade scores to the eighth grade 
scores were all high positive oorrelatiod\• The range 
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Graph I. A comparison of mean scores for Metropolitan 
Achievement Test 
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of correlations were . 708  for computation scores in 
sixth and seventh grade to .811 for problem solving 
and concepts scores in seventh and eighth grade. All 
of the correlations are significant at the 1% level. 
From the above correlations we can inf er there is a 
definite relationship of the scores made on the 
Metropolitan Achievement Test during the three years 
tested. 
Even though different math programs are involved 
we would still expect a high correlation of scores 
on the test because the new math program is teaching the 
same material except with more emphasis on reasons for 
the operations involved. 
The above correlation coefficients are shown 
in Graph II. 
The differences in test scores from sixth to 
seventh grade and from seventh to eighth grade were 
also found and the correlation coefficients computed 
for these differences. All coefficients were negative 
ranging from -.203 for the differences in problem 
solving and concepts scores to -.399 for the differenoes 
in the composite scores. 
The low negative correlations for differences 
in scores are not significant but would be expected 
16 
Graph II. Correlntion coefficients for scores on the 
Metropolitan �chievement Test before and after new math 
Computation �>roblem Solving Composite 
and Concepts 
---------
� Sixth-seventh grade scores 
�- Seventh-eighth grade scores 
-
.90 
-
-
-
-
-
.80 
-
-
-
.. 
-
-
-
-
-
-
.60 
... 
-
-
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since we found a high positive correlation for the 
scores themselves . These correlations are shown in 
Graph III. 
When the value of Chi-square was computed 
!or the change in scores it was found to be 27 .194 
for the scores from sixth to seventh grade. This was 
significant at the 1% level showing one-third of the 
scores decreasing from the previous year on the computation 
part of the test. The decrease can be attributed to 
the lack of computation drill in the new math. This is 
shown in Chart I. 
The Chi-square value for the seventh to eighth 
grade scores was 2.427. This value does not indicate 
any sisnificant change in ecores. Thia would indicate the 
scores in the seventh and eighth grade were similar on 
all parts of the test with most o f  them showing an increase 
as would be expected after another year of study in the 
same progrrun. This is shown in Chart II. 
Conclusion 
The purpose of the study was to compare results 
of �etropolitan Achievement Test before and after the 
introduction of the new math program. 
From the study it was found that during the 
first year of new math the computation scores showed 
18 
Computation Problem Solving �omposite 
and Concepts 
-
-
-.10 
-
-
-
. do 
-
-
-
-.30 
-
-
.... 
-
-
-
.40 
-
-
-
-.50 
-
19 
Ohart I. Nwnber of Students haTing Increase , same 
score, and decrease in test scores from sixth to 
eeventh grade 
Increase Same Score Decrease 
Computation 31 5 18 
Problem Solving 
and Concepts 43 2 9 
Composite ,23 0 l 
Totals 127 7 28 
x2 
3: 
27.194 
Total 
54 
54 
54 
162 
Chart II. Number of Students having increase, same score, 
and decrease in test scores from seventh t o  eighth grade 
Increase Same Score Decrease Total 
Computation 45 4 5 5'+ 
rroblem Solving 
and Concepts 49 3 2 54 
Composite 45 3 6 54 
Totals 139 10 13 162 
x2 
• 
2.427 
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less increase, .41 grade equ.ivalent, than the problem 
solving and concepts score whicl'l showed an increase 
of .75 grade equivalent. The composite score, showed 
and increase of .8? grade equiTal•nt. 
The new math program places more emphasis on 
problem solving and concepts than computational skills 
which is believed to be the reason for the low increase 
in computation scores. 
It was found that during the second year of 
new math the increase in the problem solving and 
concepts score, 1.00, was nearer the increase in comp­
utation, .86. 
The larger increase in computation scores 
during the second year of new math is possibly due to 
the change in teaching by the instructor in giving more 
computational drill along with the concepts and because 
the students have become more familar with the terms and 
concepts involved in the new math program. 
From this study it was found that the students 
were low in computation skills during the first year of 
new math but achieved well during the second year and 
it could be assumed that othe r·s in the future would do 
the same. 
21 
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TJ..BLE I 
Grade equivalents for arithmetic computntion and 
differences in scores between grades 
sixth Dl!f erenoe Seventh Difference Eighth 
grade sixth- grade seventh- �ade 
Student score seventh score eighth score 
l '· 6.6 .9 ?.5 3.o 10.5 
2 ?.3 .3 ?.6 .4 8.0 
3 8.8 1.7 10.5 0 10.5 
4 6.7 0 6.7 .2 6.9 
5 8.l .6 8.? .7 9.4 
6 4.9 -.? 4.2 .a 5.0 
? 7.0 1.5 s.5 2.0 10.5 
8 6.7 .6 7.3 1.0 8.3 
9 7.5 -.9 6.6 3.9 10.5 
10 1+.1 .3 4.4 .2 4.6 
11 6.8 -.4 6.4 1.1 7.5 
12 7.0 -.4 6.6 .9 7.5 
13 7.2 -.8 6.4 l.2 7.6 
14 5.4 0 5.4 .2 5.6 
15 8.1 -. l 8.0 .1 8.1 
16 5.8 .3 6.1 0 6.1 
l? 7.7 -1.0 6.7 1.0 7.7 
18 6.1 .3 6.4 l.l 7.� 
19 6.8 .7 7.5 .2 7.7 
20 6.0 .4 6.4 .9 ?."5 
21 ?.2 - • .6 6.6 .• 3 6.9 
22 6 �) • c. .4 6.6 1.1 1.7 
23 5. '? -.1 5.6 .5 6.1 
24 5. 9 ., 2  6.1 .1 6.2 
25 10.0 0 10.0 .5 10.5 
26 7.3 0 7.3 3.2 10.5 
27 6.8 2.0 8.8 -.3 8.5 28 7.9 -.3 7.6 .5 8.1 
29 7.5 1.2 8.7 1.8 10.5 
30 5. 3 2.5 7.s -2.2 5.6 
31 7.7 -.4 7.3 .5 ?.8 
32 7.9 .2 8.1 1.9 10.0 
33 7.5 1.1 8.7 1.3 10.0 
34 7.0 -.4 6.6 1.5 8.1 
35 6.7 -.3 6.4 1.4 ?.8 
36 7.0 .1 7.1 2.9 10.0 
24 
TABLE I (Con't.) 
Grade equivalents for arithmetic computation end 
di!f erences in scores between grades 
Student 
37 
38 
39 
40 
41 
42 
43. 
44 
45 
46 
4? 
48 
49 
50 
51 
52 
53 
54 
Sixth 
grade 
a core 
Di?lerence 
sixth­
seventh 
.5 
l.? 
1�? 
;; �7 
1.5 
0 
1.9 
-.3 
-. 1  
-1.5 
1. 0 
.3 
-.4 
1.4 
. f9 
.2 
-.l 
2. 3 
Sevenih 
gra4e 
score 
D!?f erenee 
seYenth­
e ighth 
Eighth 
grade 
score 
7.e 
10.5 
10.0 
10.0 
10.0 
5.·6 
?.5 
10.0 
6.4 
10.0 
10.0 
6.6 
10.0 
10.0 
6.9 
a. 5 
a.o 
9.3 
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!ABLE II 
Grade equivale�ts tor arithmetic problea solving 
and aono�pts and diftereno• in scores between grades 
stab Dlflereace seven'li bI!lerence !ighth 
grade eixth- grade seventh- grade 
Student score seTenth score eighth score 
l 6.6' :r·.1 8.3 1-.B 10.5 
2 ? ., .9 8 .4 1 ., 9.7 
3 10.5 •• 6 9.9 .6  10.5 
4 6 .0 1 .2 7 .2 1 .4 a .6 
5 7 .9 1 .5 9.4 1 .1 10 .·5 
6 4 .4 - .2 4 .2 .5 4 .7 
? 7 .1 .7 ? .B 1 .2 9.0 
8 9.0 -1.3 7,7 l .? 9.4 
9 7.3 0 ·7 .3 2 .4 9 •. 7 
10 4 .2 -1 .7 2 .5 2 .? s .2 
11 6 .0 • .2 5 .a .9 7 .7 12 7 ., .5 7 .a .. .  3 7 �5 
13 6 .0 1 .3 7 .3 .4 ?·? 
14 5 .7 .9 6 .6 o· 6.-6 
15 7 .1 .2 7 .3 2 .1 9.4 
16 5 .6 1 .2 6.8 
. • 
9 7.7 
l? 7 .0 .7 7 .7 2 .0 9,7 
18 5 .4 .8 6 .2 2 .1 s .3 
19 7.2 -.2 7 .0 1 .6 8 .6 
20 5.s l .O 6 .8 .4 7 .2 
21 6 .0 .a ? .2 1 .2 8 .4 
22 6 .0 .2 6 .2 1 .5 7 .7 
23 4 .7 1 .3 6 .0 l .2 ? .2 
24 5 .s 1 .0 6 .8 .2 ? .O 
25 9 .0 1 .0 10.0 .5 10.5 
26 7 .3 1 .0 a .3 .3 8 .6 
27 6 .3 1 .6 7 .9 .5 8 .4 
28 6 .8 l .l 7 .9 l .8 9.7 
29 7 .7 2 .0 9.7 .2 9.9 
30 5 .3 3 .0 8 .3 2 .5 5 .a 
31 8.3 - .6 ? .7 2 .2 9.9 
32 6 .7 l .? 8 .4 1 .0 9 .4 
33 8 .6 1 .4 10.0 .5 10.5 
34 6.3 1.5 ? .B 0 7 .a 
35 6.4 .4 6 .8 1 .0 ? .8 
36 6 .4 1 .3 7 .7 2 .8 10.5 
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TABLE II (Can't) 
Grade equiTalents for arithmetic problem solving 
and concepts and di!ference in scores between grades 
sixth Dl!re-rence Seventii 15ll'?erence Eighth 
grade sixth- grade seventh- grade 
Student score seventh score eighth score 
37 6.8 .2 ?.o .7 ,, • ? 
38 7.7 .7 8.4 1.3 9.7 
39 1.3 2.4 9.7 .s 10.5 
40 10.5 -.5 10.0 .5 10.5 
41 ?.3 l.; 8.6 l.9 10.5 
42 6.3 .5 6.8 .4 ? .2 
43 7.5 -.2 7.3 .a 8.1 
44 9.0 0 9.0 1.5 10.5 
45 5.7 2.0 ?.? 0 7.7 
46 8.1 .3 8 .4 1.5 9.9 
47 7.2 1.1 6.3 .1 8.4 
48 7.3 .5 7.s -.1 7.7 
49 8.1 1.8 9.9 .6 10.5 
50 9.0 .4 9.4 .5 9.9 
51 6.7 .1 6.8 1.3 8.1 
52 7.1 1.5 8.6 1.1 9.7 
53 7.9 .2 8 .1 2.4 10.5 
54 10.5 -.5 10.0 .; 10.5 
2? 
TABLE III 
Grade equivalents for composite score and 
difference in score between grades 
sixth Di?f erence seventh ni?!erence Eighth 
grade sixth- grade seventh- grade 
Student score seventh score eighth score 
1 6.7 1.6 a.3 !.o I 9. 3 
2 7.4 l.O 8.4 .9 9.5 
3 s.5 .5 9.0 ·' 9.5 
4 8.5 .2 s.7 .5 9.2 
5 8 .. 0 .8 a.a .9 9.7 6 4.5 .3 4.8 -.1 4 .? 
7 7.4 1.6 9.0 .7 9.7 
8 7.7 1.0 8.7 .8 9.5 
9 6.3 2.0 a.; .2 8.5 
10 5.5 -.l 5.4 1.2 6.6 
ll 6.1 .6 6.7 .7 7.4 
12 a· ..., 
• c.:. 
.2 8.4 1.0 9.4 
13 6.5 1.0 ?.5 1.4 8,9 
14 6.L� i.; 7.7 -.l 7.6 
15 7.8 .7 e.5 .e 9.� 
16 6.9 2.1 9.0 .1 9.1 
17 7.2 .8 a.o 1.6 9.6 
18 6.5 l .; ?.B 1.0 8.8 
19 ?.4 . B 8.2 1.1 9,3 
20 6.5 .4 6.9 l.? a.2 
21 6.5 .1 6•6 .9 ?.5 22 5.8 .9 6.7 1.3 8.0 
23 5.1 1.1 6.2 .7 6.9 
24 7.0 .6 ?.6 .9 s.5 25 9.9 .1 10.0 0 10.0 
26 9.1 .1 9.2 .7 9,9 
27 7.5 1.2 8.7 0 s.7 
28 6.9 1.8 a.7 .3 9.0 
29 9.2 .6 9. 8 2 10.0 
30 6.0 3.6 9.6 -2.6 7.0 
31 7.1 1.2 8.3 1.0 9.3 
32 7.8 1.2 9.0 .8 9.8 
33 8.2 .6 9.a ') . �- 10.0 
34 7.7 l.O 8.7 .8 9.5 
35 6.7 .8 7.5 1.4 8.9 
36 7.8 .6 8,4 1.5 9.9 
28 
TABLJ.:: III (Con't) 
Grade equivalents for composite score and 
dif'f erence in score between grades 
sixth Difference Seventh bI!f'erence Eighth 
grade sixth- grade seventh- grade 
Student score seventh score eighth score 
;7 7.7 1.4 9.1 -.1 9.o 
38 9.1 .5 9.6 .4 10.0 
39 8,8 1.1 9 .9 .1 10.0 
40 8 .8 1.0 9 .8 .2 10.0 
41 8 .8 .5 9 .3 - .4 8 .9 
42 8.4 .1 8 .5 .2 8 .7 
43 8 .7 .6 9 .3 -.1 9 .2 
44 9 .2 .4 9 .6 .4 10.0 
45 7.5 1.1 8 .6 .6 9 .2 
46 8 .3 1.0 9 .3 .7 10.0 
47 8 .6 .7 9 .3 .l 9 .4 
48 6.8 1.2 8.0 .4 8 .4 
49 8 .8 .8 9 .6 .4 10.0 
50 8 .4 .4 9 .8 .2 10.0 
51 7 .7 .7 8 .4 .5 8 .9 
52 8 . 5  1.0 9.5 .4 9 .9 
53 8 .8 .7 9.5  .2 9 .7 
54 9.3 .5 9 .a 0 9 .8 
